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The most elementary example of a time-periodic flow is the Stokes layer formed in a semi-infinite region
of fluid located above an oscillating flat plate. It provides a natural and convenient starting point for
stability investigations of oscillatory flows. More generally, it offers a fundamental problem for the
identification and classification of processes that can lead to laminar-turbulent transition,
Since the linearized disturbance equations contain time-periodic coefficients, Floquet's theorem can be
applied in the linear stability analysis. Blennerhassett and Bassom (J. Fluid Mech. 464, 2002) were the
first to succeed in determining neutral curves. Direct numerical simulation (DNS) results were later found
to provide confirmation, but also revealed intriguing spatial/temporal structures (figure 1) that had not
been anticipated (Thomas et al, J. Fluid Mech. 752, 2014).
When the base flow is taken to have a purely monochromatic periodic time dependence, physical
experiments report the onset of instability at much lower Reynolds numbers than would be theoretically
predicted. A simple model of noise was therefore incorporated to better replicate experimental
conditions (Thomas et al, J. Fluid Mech. 764, 2015). This was found to have a dramatic effect on the
stability properties of the flow and could be accompanied by the onset of absolute instability, replacing
the convective instability previously identified.
The present study is concerned with investigating and documenting the change from convective
instability (figure 1) to absolute instability (figure 2) that occurs as the level of noise is increased. The
noise remains modelled by the simple addition of time harmonic components to the monochromatic
basic flow. Comparisons will be made between results obtained from the linear stability analysis
conducted using Floquet theory and the behaviour determined from an investigation based on linearized
DNS for the impulse response.
